TITLE OF THE INVENTION 

OPERATING GUIDANCE SYSTEM FOR MEDICAL EQUIPMENT 



CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims benefit of priority under 35 USC §1 19 to Japanese Patent 
Application No. P2001 -032770 filed February 8, 2001, the entire contents of which are 
incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

[0002] Recent years have witnessed the widespread introduction into hospitals and other 
medical facilities of large-scale imaging modalities including magnetic resonance imaging, 
X-ray CT scanning, X-ray diagnostic, nuclear medicine imaging, ultrasonic calculus 
pulverizing, SQUID and ultrasonic diagnostic devices. 

[0003] These modalities reflect recent advances in electronic and image processing 
technology, and their operation is becoming increasingly complex. Moreover, they are 
frequently upgraded by adding new applications to an existing modality. As a result, it has 
begun to place a considerable burden on both physician and operator to learn how to operate 
the devices. 

[0004] The simplest way to learn how to operate a modality of this sort is for the operator 
himself to read an instruction manual. It is also possible to learn while practicing in advance 
on a different system. Experienced operators will often use an actual device to teach others 
how to operate it. Whichever method is adopted, the learner needs to rely on a manual or 
the advice of an experienced operator whenever he comes across something which he does 



not understand. 

[0005] If in such circumstances there is no experienced operator in the hospital, the 
learner will need to seek advice from the service center of the manufacturer of the medical 
system, or an acquaintance with experience in operating the device. The service center or 
acquaintance will normally be physically remote from the operator, and will need to give 
instructions by telephone or other means of voice communications. 
[0006] However, there are situations where detailed instructions given by an experienced 
operator in a remote location or from a service center do not come over accurately to the 
operator, and this may easily result in trouble. This is particularly true if there is a 
considerable gap in understanding and degree of experience between the instructing party 
and the instructed party, and where voice communication is solely used. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, it is an object of the present invention to ameliorate the problems 

associated with conventional methods of remote instruction, and to provide an operating 

guidance system for a medical system whereby it is possible to give accurate and effective 

instruction on the operation of a medical imaging system from a distance. 

[0008] In order to attain the above object, the operating guidance system for medical 

equipment to which the present invention pertains is basically structured in such a manner 

that data relating to the operation of the medical equipment is transmitted to an operator 

operating the medical equipment in a medical facility from a service facility located at a 

distance from the medical facility by way of a means of communication. 

[0009] According to one aspect of the present invention, there is provided a medical 



system which includes a disk unit which stores a plurality of ways an operator can be 
guided in an operation of the medical system, a console with which the operator selects at 
least one of the ways, and a communications device which interchanges data with the 
service center according to the selected way. 

[0010] According to another aspect of the present invention, there is provided a medical 
system which includes a disk unit which stores a plurality of ways an operator can be 
guided in an operation of the medical system, a selection unit which automatically selects 
at least one of the ways on the basis of a parameter for selection stored in the disk unit, a 
monitor control unit displays which the selected way on a monitor of the medical system, 
a console with which the operator selects at least one of the ways displayed on the monitor, 
and a communications device which interchanges data with the service center according to 
the selected way. 

[0011] According to a further aspect of the present invention, there is provided a server 
system including a storing unit which stores a plurality of ways an operator can be guided 
in an operation of the medical system, a data receiving device which receives data 
according to one of the ways from the medical system, a determination unit which 
determines a type of the way on the basis of the received data, and a sending device which 
sends a data according to the determined way. 

[0012] According to a further aspect of the present invention, there is provided an 
operating guidance system which includes a disk unit which stores a plurality of ways an 
operator can be guided in an operation of the medical system, a console with which the 
operator selects at least one of the ways; and a communications device which interchanges 



data according to the selected way between the medical system and a server system. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] A more complete appreciation of the invention and many of the attendant 
advantages thereof will be readily obtained as the same become better understood by 
reference to the following detailed description when considered in connection with the 
accompanying drawings, wherein: 

[0014] Fig. 1 is a block diagram showing the remote maintenance and operating guidance 
system according to one embodiment of the present invention; 

[0015] Fig. 2 is a block diagram showing an operating device according to an 
embodiment of the present invention; 

[0016] Fig. 3 is a flow chart showing the process of selecting the guidance mode as 
implemented by a hospital; according to an embodiment of the present invention 
[0017] Fig. 4 is a flow chart showing the process of setting up the guidance mode as 
implemented by a service center according to an embodiment of the present invention; and 
[0018] Fig. 5 is a block diagram showing the outline structure of the remote maintenance 
and operating guidance system according to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0019] Referring now to the drawings, wherein like reference numerals designate 
identical or corresponding parts throughout the several views, and more particularly to 
FIGURE 1 thereof, Fig. 1 illustrates an outline configuration of a remote maintenance and 



operating guidance system whereby the maintenance and operation of medical equipment 
in a hospital or other medical facility are guided from a remote location. This remote 
maintenance and operating guidance system functionally includes the operating guidance 
system to which the present embodiment pertains, it being understood that in this context 
the expression 'remote location' signifies physical separation from the medical equipment. 
This may refer to a location outside the hospital itself, or to a room within the hospital 
which is different from the room in which the medical equipment is located. Similarly, the 
expression 'operating guidance* is to be taken to signify not only guidance in relation to the 
operation of the equipment as such, but also training and surrogate operation. 
[0020] In outline this remote maintenance and operating guidance system is configured 
in such a way that a hospital 1 1 (medical facility) and a service center 12 (service facility) 
are joined by means of a dedicated telephone line 13 in such a manner as to be able to 
communicate with each other. 

[0021] It should be noted that in this context 'service center' signifies a facility which 
supplies various services relating to the maintenance and operation of medical equipment. 
The facility may be known by a variety of names including 'service station,' 'maintenance 
center,' 'control center,' 'base control center' and 'technical assistance center.' Moreover, 
the cost of this remote maintenance and operating guidance center may be included in the 
fee stipulated in a contract concluded in advance between the hospital 1 1 and the service 
center 12, or may be payable pro rata in accordance with the frequency and duration of 
operating guidance. 

[0022] The medical system 2 1 is located in a specified room within the hospital 1 1 , and 



includes a large-scale imaging modality including magnetic resonance imaging, X-ray CT 
scanning, X-ray diagnostic, nuclear medicine imaging, ultrasonic calculus pulverizing, 
SQUID and ultrasonic diagnostic devices. 

[0023] The medical system 21 has a medical equipment (gantry, bed etc.) 21 A and an 
operating device 21 B from which the operator operates the medical equipment 21 A. The 
operating device 2 IB includes a computer 22 (main unit 22A, monitor 22B, console 22C 
etc.). The function of the computer 22 is to determine the filming conditions interactively 
with the operator, and transmit these conditions to the medical equipment 21 A. 
[0024] Fig. 2 is a block diagram showing the computer 22. The computer 22 includes a 
medical equipment control unit 51 which controls a medical equipment 21 A, a monitor 
control unit 54 which controls the monitor 22B, a speaker unit 55 which outputs a sound, 
a disk unit 53 in which the elapsed time, described below, and other programs and data are 
stored in and a main control unit 52 which controls the above units. The main control unit 
52 is electrically connected to the console 22C. 

[0025] Another function of the computer 22 is to collect and store data relating to the 
state of operation of the medical equipment 21 A, this being achieved by running a 
diagnostic program which has been stored in advance. Thanks to this facility, data relating 
to the present and past states of operation of the medical equipment 21 A is always stored 
in the computer 22. Moreover, as will be explained below, the computer 22 is also equipped 
with a program which serves to process operating guidance (including operational training) 
between it and the service center 12. The monitor 22B and console 22C also function as a 
man-machine interface between the medical system 21 and the remote maintenance and 
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operating guidance system. 

[0026] Meanwhile, a communications device 23 is provided in the hospital 1 1 for the 
purpose of transmitting and receiving images and sounds (voice). This communications 
device 23 is connected to the medical system 21, and contains a router 24 which is 
connected to the aforesaid dedicated telephone line 13 in such a manner as to permit 
communications. 

[0027] The dedicated telephone line 13 may be a consolidated digital communications 
network, or may be a communications network such as the Internet. It may assume the form 
of a LAN (local area network) or WAN (wide area network). 

[0028] A server system in the service center 12 is equipped with terminal adapters (TA) 
or modems 31A-31C connected to the dedicated telephone line 13. To each of these 
terminal adapters is connected a work station 32, FTP (file transfer protocol) server 33 and 
file server 34. The work station and servers are connected by means of a hub 35. The work 
station 32 is equipped with a microphone 32A and a monitor 32B. 

[0029] Dedicated maintenance control and operating guidance staff are permanently 
stationed in the service center 12. If the staff specialist receives notification of a fault or 
other problem from the hospital 11, he can access the computer 22 in the hospital 1 1 
directly on-line from the work station 32 by way of the dedicated telephone line 1 3. In this 
manner the staff specialist can diagnose the fault on the basis of performance data on the 
main unit 1 1 detected and stored in the computer 22, and if necessary can run a diagnostic 
program on the computer 22 and collect data. 

[0030] The staff specialist in the service center 12 or another experienced operator can 



respond remotely by way of the work station 32 to requests for operating guidance 
(including operational training) from the hospital 1 1 . 

[0031] The following describes the processes involved in remote operating guidance. 
Firstly, the five guidance modes will be explained. Guidance modes 1-5 are provided under 
the remote maintenance and operating guidance system to which the present embodiment 
pertains. 

[0032] In guidance mode 1, a staff specialist in the service center monitors the 
performance of the medical equipment on the monitor 32B in the hospital and provides 
advice on its actual operation by voice. In this guidance mode, the same image is displayed 
on the monitor 32B of the work station 32 and the monitor 22B of the operating device 2 IB 
in the hospital 1 1 . The image displayed depends on the diagnostic or guidance program 
which is installed in the work station 32. In other words, the image displayed on the 
monitor 22B is transmitted from the hospital 11 to the service center 12 and the staff 
specialist in the service center 12 can see simultaneously the same image which the operator 
in the hospital 1 1 sees although they are physically remote. This means that the staff 
specialist can give the necessary guidance by voice instructions while viewing his own 
monitor screen. In this manner the operator in the hospital 1 1 can receive operating 
guidance by voice from the staff specialist in the service center 12. 
[0033] In guidance mode 2, the staff specialist in the service center 12 remotely operate 
the medical system 21 in the hospital 1 1 by way of the work station 32. This allows the staff 
specialist to demonstrate details of the operation to the operator sitting in front of the 
operating device 2 IB through the monitor screen while giving voice instructions. This on- 
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screen guidance (for instance, moving the cursor) is displayed simultaneously on the 
monitor 22B controlled by the monitor control unit 54 in the hospital 1 1, while the voice 
of the staff specialist is broadcast through the internal speaker unit 55 of the computer 22. 
Detailed guidance on filming conditions and other factors given in guidance mode 2 can be 
stored automatically by the operating device 2 IB or the file server 34 at a command from 
the operator in the hospital 1 1 or the specialist staff in the service center 12. 
[0034] In guidance mode 3, the staff specialist in the service center 12 remotely 
determines filming conditions and other factors of the medical equipment 21 A controlled 
by the medical equipment control unit 51 in the hospital 11, so that the operator in the 
hospital 1 1 can immediately begin filming. 

[0035] Guidance mode 4 is a development of guidance mode 2 and allows the operator 
in the hospital 1 1 to replay details of the guidance received in guidance mode 2 so that he 
may check and revise it. In other words, the voice of the staff and the operation 
demonstrated by the staff which have been stored in the disk unit 53 are loaded then 
outputted from the speaker unit 55 and displayed on the monitor 22B, respectively. 
[0036] In guidance mode 5, operational instruction files and voice files stored in advance 
in FTP server 33 of the service center 12 are transmitted to the operating device 2 IB in the 
hospital 1 1 . The files may, for instance, be stored in the disk unit 53 so that the operator in 
the hospital 1 1 may check and revise their content. 

[0037] Guidance modes 1-5 can be selected and set automatically to match the 
experience of the operator in the hospital 1 1 . Figs. 2 and 3 illustrate the outline process 
involved in this automatic selection and setting. Fig. 3 illustrates the process as performed 



on the operating device 21B in the hospital 11, while Fig. 4 illustrates the process 
performed on the work station 32 in the service center 12 in response to that in Fig. 3. 
[0038] As shown in Fig. 3, the operating device 2 IB decides at a command from the 
operator whether or not to receive operating guidance (Step 1). If the answer is YES 
(receive operating guidance), it decides as an option whether to receive a guidance mode 
manually (Step 2). If the answer is YES, the operator selects his desired guidance mode 
from among modes 1-5 (Step 3). In this manner, the mode is selected and set according to 
the needs of the operator. 

[0039] Meanwhile, if the answer at Step 2 is NO, the operating device 2 IB recognizes 
that the instruction for automatic selection and setting has been given. In this case the 
operating device 21B now determines the elapsed time of the medical system 21. The 
expression 'elapsed time 1 signifies the time elapsed since a predetermined time, which may 
be the time since the introduction of the medical system 21 or the time since installation of 
a program in the medical system 21, for example. This elapsed time provides one parameter 
for inferring the experience of the operator, and is controlled by the memory of the 
operating device 2 IB or the service center 12. In other words, it is generally assumed that 
the experience of the operator is in direct proportion to the length of time elapsed. 
[0040] However, since operators may change, it is also possible for the operator manually 
to select the relevant grade of experience (beginner, intermediate, advanced), as explained 
below. The parameter used for automatic selection may be the frequency of filming or an 
identification code of the medical equipment 21 A instead of the time elapsed. The 
parameter may be determined according to the operator of the medical equipment. This 
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parameter is a working term of the operator or a division of the operator (surgery, internal 
medicine), for example. Moreover the parameter may be determined according to a sort of 
disease of the patient, for example, cardiac infarction or brain cancer. Not only the operator 
but also the staff can rewrite the parameter from the server system in service center 12. 
[0041] Once the assessment of time elapsed is complete in Step 4, the operating device 
2 IB assesses whether the operator is beginner grade (not long since the medical equipment 
was introduced) (Step 5). If the answer is YES, the guidance mode 1 and guidance mode 
5 are automatically selected and displayed on the monitor 22B. The operator can select 
guidance mode 1 or guidance mode 5 (Step 6) with the console 22C. In accordance with the 
result of this selection, either guidance mode 1 or guidance mode 5 is set (Steps 7 and 8). 
[0042] If the answer at Step 5 is NO, and the operator is assessed not to be beginner 
grade, he is then assessed for intermediate grade (Step 9). If the answer is YES and he is 
recognized as intermediate grade, the guidance mode 2, guidance mode 4 and guidance 
mode 5 are automatically selected and displayed on the monitor 22B. The operator can 
select guidance mode 2, guidance mode 4 or guidance mode 5 (Steps 10 and 11). In 
accordance with the result of this selection, either guidance mode 2, 4 or 5 is set (Steps 
12-14). 

[0043] If the answer at Step 9 is NO, it is assumed that a fair amount of time has elapsed 
since the introduction of the medical equipment, and the operator is assessed as advanced 
grade. In this case the operator can select guidance mode 2 or guidance mode 3. Depending 
on the result of this selection, either guidance mode 2 or guidance mode 3 is set (Steps 
15-17). 
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[0044] Meanwhile, as may be seen from Fig. 4, the work station 32 in the service center 
12 is monitoring to see whether there will be a request for operating guidance from the 
hospital 11 (Step 21). If there is a request, the work station 32 assesses which of the 
guidance modes 1-5 is required (Steps 22-25). Depending on the result of this assessment, 
one of the guidance modes 1-5 is set up (Steps 26-30). 

[0045] Thus, the work station 32 implements operating guidance to the operating device 
21 B in the hospital 1 1 in accordance with the selected guidance mode. 
[0046] In this manner the present embodiment allows operating guidance to be given 
from a remote location to the operator of medical system 21 in a hospital 1 1 in accordance 
with the operatorQs experience. 

[0047] More specifically, if the medical system 21 has been introduced recently and the 
operator is beginner grade, he can receive voice instructions from a staff specialist who is 
watching the same operational screen in the service center (guidance mode 1). Guidance 
can be given either during actual filming or as an exercise in operating the equipment. 
[0048] It is also possible to practice by replaying operational instruction files and voice 
files stored in the service center 12 on the console of the operating device 21B (guidance 
mode 5). This allows the operator to practice comparatively simple operations when he has 
time and at his own pace. 

[0049] When the operator graduates from beginner grade to intermediate grade, he can 
watch remote guidance with voice (guidance mode 2), replay and check recorded data 
(guidance mode 4), and replay operational instruction files and voice files stored in the 
service center 12 on the operating device 21 B (guidance mode 5). 
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[0050] This allows him to learn details which are not covered in the files he used as a 
beginner or in the instruction manual through question and answer sessions with the staff 
specialist in the service center 12. Moreover, it is also possible for the staff specialist in the 
service center 12 to watch the operations performed by the operator from a distance or to 
operate the console by remote control, so that the operator can observe and learn from this. 
Moreover, the operator can replay pre-recorded operational instruction files and voice files, 
practicing until he is confident and thus improving the level of his experience. 
[0051] As time elapses from the introduction of the medical equipment, the operator is 
assumed to have reached advanced level, and the guidance mode is automatically set in 
accordance with this. In other words, in addition to remote operation and observation of the 
medical equipment and voice instruction from the service center 12 (guidance mode 2), it 
also becomes possible to set filming conditions and other factors (guidance mode 3). 
[0052] In this manner the staff specialist in the service center 1 2 can respond to requests 
by the operator and give advice on the collection of clearer clinical images in accordance 
with data relating to clinical cases and experience in other universities and the 
characteristics of the medical system 21. 

[0053] It is also possible for the staff specialist to operate the imaging parameters of the 
medical system 21 from a distance, so that through a process of trial and error in advanced- 
stage operations between the operator in the hospital 1 1 and the staff specialist in the 
service center 12 the latter can provide more advanced operational aid. 
[0054] In this manner according to the present embodiment the operator in the hospital 
1 1 who is receiving remote operating guidance from the staff specialist can either select at 
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will his desired guidance mode or allow it to be set automatically in accordance with his 
experience. This means that not only is it possible to communicate operational details 
accurately to the operator, but trouble stemming from lack of understanding on the part of 
the operator can be prevented. Especially where a considerable gap exists between 
understanding and experience of operation on the part of the parties giving and receiving 
guidance, it is possible to select the optimal guidance mode, allowing the necessary 
guidance or training to be implemented. 

[0055] It should be added that the remote maintenance and operating guidance system to 
which the present invention pertains is in no way restricted to the configuration illustrated 
in Fig. 1, and a configuration such as illustrated in Fig. 5 may also be adopted. This system 
offers only remote operating guidance, and not remote maintenance. 
[0056] That is to say, in the system illustrated in Fig. 5 the hospital 1 1 has an internal 
LAN 41, to which the medical system 21 is connected. A control and communications 
system 42 is also connected to the LAN 41. This control and communications system 42 
has a hub 43 connected to the LAN 41, a service processor 44 connected to this hub and 
serving to store and display files, and a terminal adapter (or modem) 45. The processor 44 
works in conjunction with the service center 12, processing the guidance modes 1-5 on the 
hospital side. The terminal adapter (or modem) 45 is connected by way of the dedicated 
telephone line 13 to the work station 32 in the service center 12. This configuration is 
capable of producing the same effect as the previous embodiment. 

[0057] As has been described above, the operating guidance system for medical 
equipment to which the present invention pertains makes it possible to transmit details of 
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the method of operation of the medical equipment more accurately and effectively to the 
operator from a location remote from the medical equipment, allowing operational 
problems to be avoided in advance and proving very effective for use in learning and 
gaining experience in the operation of large-scale modalities, the operation of which is 
becoming increasingly complex in recent times. 

[0058J The above is a description of embodiments of the present invention, which is 
nevertheless in no way restricted to the configurations described therein, and may be 
changed or modified as suitable provided that it does not diverge from the gist of the 
invention as described in the claims, such configurations also being included within the 
scope of the present invention. 
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